
APPLICANT(S): 
APPLICATION NO.: 
FILING DATE: 
TITLE: .\ 
EXAMINER: 
GROUP ART UNIT: 
ATTY. DKT. NO.: 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Stanley T. Birchfield and Daniel K. Gillmor 
09/922,370 
August 2, 2001 
Acoustic Source Localization System and Method 
Not yet known 
2862 

21938-05581 



RECEIVED 

AUG 1 5 2002 
Technology Center 2600 



CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an 
envelope addressed to: Commissioner For Patents, Washington, D.^^231, on the date shown below: 



Dated: At/si^-f ^j Xoq'L 



By: 

Edward A. VanGiesbn,Reg.No.: 44.386 



COMMISSIONER FOR PATENT$ 
WASHINGTON, DC. 20231 



LETTER TO THE CHIEF DRAFTSPERSON 



SIR: 



In regard to the above-entitled patent application, please substitute the enclosed 14 sheets of 
formal drawings containing Figures 1-8 for the 14 sheets of drawings containing Figures 1-8 
previously submitted. 

Respectfully submitted, 

STANLEY T. BIRCHFIELD AND DANIEL K. 
GILLMOR 



Dated 




By: 

Edward A. Van Gieson, Reg. No: 44,386 

Fenwick & West LLP 

Two Palo Alto Square 

Palo Alto, CA 94306 

Tel.: (650)858-7997 

Fax.: (650)494-1417 



21938/0S581/DOCS/I288033. 1 



m 1 2 zooz 




PAPERS 
UY FILED 



COPYOFRAPE^H 
ORIQiNAaYFIlfiW 



PTO/SB/21 (modified) 
Approved for use through xx/xxftoc, OMB 0651-0031 
Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



0001/PTO U.S. Department of Commerce 
Rev. 1 0/95 Patent and Trademark Office 

. ■ ■ . . ^■ 

TRANSMITTAL FORM 

f to be used for all correspondence during pendency of 
filed application) 


Application Numt>er 


09/922,370 


Filing Date 


August 2, 2001 


First Named Inventor 


Stanley T BIrchfield 


Group Art Unit Number 


2862 : , 


Exariiiner Nanie ' ; ' ' :^ 


Notyetkhown 


Total Numt)er of Pages in This Submtsslori> 




^Attorney Docket Numbert 


j2i 938^6«8i c ■ . ; I ■ ■ V . : 



ENCLOSURES 

Q Fee Transmittal Forni (in duplicate) 

n Check Enclosed - / 
1^ Return Receipt Postcard 

|~1 Response to Notice to File Missing Parts 

n Assignment & Recordation Cover Sheet 

n Declaration 

n Power of Attorney 



□ - Application DataSheMBt 




(check all thiat apply) ' 

□ Issue Fee Transmittat 
1^ Letter to Chief Draftsperson 
S Fomial Drawing(s): 

[14] Sheets of Figures [1 -8] 
O Appeal Communication to Board of Appeals and 
Interferences 

0 Appeal Communication to Group . 
' (Appeal Notice] Brief, Reply Brief) , : 

1 "'Certified Copy. of Priority v . > 



11 f Request for CprrGNCtion 
n Amendment/Response: ('] Page(8) 

□ After Final 
n status Request 

n Revocation and Substitute Power of Attorney 




□ 
□ 
□ 
□ 



AUG 15 2002 



Techno l ogy C e nter 2600 



REMARKS: 



SIGNATURE OF ATTORNEY OR AGENT 


Signature; 




Attorney/Reg. No.: 


Edward A. Van Glesort/ Reg. No.: 44,386 Dated: ^^(^fir^ ^^to^ 



CERTIFICATE OF MAILING 



1 hereby certify that this correspondence, including the enclosures identified above, is being deposited with the United States Postal Service as 
first dass mail In an envelope addressed to: Commissioner for Patents, Washington, D.C. 20231 on the date shown below. If the Express 
Mall Mailing Number is filled In below, then this connespondence Is being deposited with the United States Postal Service **Express Mail Post 
Office to Addressee" sen^ice pursM3nt to 37 CFR 1.10. ^ 


Signature: 


^^^^ lA^-^yU^ 


Typed or Printed Name: Edward A. Van Gieson 


Dated: ^^s^fJ-Sj ZOO'X. 


Express Mail Mailing Number {optional): 





2I938/05581/DOCS/1288055.1 




FIG. 1B (PRIOR ART) 




FIG. 2 (PRIOR ART) 




Acoustic Source Localization System And Method 

•iters: Stanley T. Birchfield and Daniel K. Gillnnor 
etNo.: 21938-05581 



■302A -^1 302B 
^Microphone Array 
301 

302D ^ ^ 



302C 




-^393^-^ 
14^394 




362 

Acoustic Source 



Preamplifier 



h305 



-Converter 



}r:307 



310 



Speech Detection Module — 320 



Cross Correlation Module 
330 


Pre-Filter 
Module 
332 


Post-Filter Tb Adiust Sample I 
Values 333 • 


-^335 



Acoustic Source 
Direction Module 
340 



Mapping 
Sub-Module 
342 



I 



Bearing Vector 
Sub-Module 
355 



Resampling 
Sub-Module 
344 



I 



Combining 
Sub-Module 
346 




Camera(s) 
346 




Offline Video 
Display 
348 



FIG. 3 



Acoustic Source Localization System And Method 
Invej^lk: Stanley T. Birchfield and Daniel K. Gillmor 
DoclVo.: 21938-05581 



D? -37 
O cj 



Done 



400 



For Each Pair 



I 



Correlate Signals From Pair of Microphones 

To Generate First Plurality Of Sample 
Elements Each Having A Tinie Delay And 
A Sample Value 



IVIap Each Of The Sample Elements For 
The Pair Of Microphones To A Sub- 
Surface Of Potential Acoustic Source 
Locations And Assign It The Value Of 

; ■ V . The Sanfiple El^rrjerit ^ - . 



1 



Resample Values Between Adjacent Sub- 
Surfaces On Cells Of A Common Boundary 
Surface To Form First Acoustic Location 
Function 



410 



420 



430- 



Next Pair 



On Each Cell, Combine Resampled 
Values Of Each Acoustic Location 
Function 



I 




I 



440 



Temporal Smoothing With Results Of 
Previous Time Windows 



450 



Determine Cell With Maximum Value 
And Calculate Bearing Vector 
Passing Through The Cell 



460 



FIG. 4 





FIG. 5B 



.Vk(-3) 



fVK(-2) 



Sample Value 

,Vk(1) 

iVK(O) 



.Vk(-i) 



•Vk(2) 



.Vk(3) 



Time Delay 

FIG. 5C 



Acoustic Source Localization System And Method 
InuAkrs: Stanley T. Blrchfield and Daniel K. Gillmor 
D&^Ho.: 21938-05581 



Alls 1 2 2DIB 




-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25 



Meters 



FIG. 5D 




-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25 

Meters 



FIG. 5E 



+ 




-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25 

Meters 



FIG. 5F 




4 




Acoustic Source Localization System And Method 
Inventors: Stanley T. Birchfield and Daniel K. Gillmor 
Docl^^,: 21938-P5581 




FIG. 6C 




Sin e cos (<t)-a) 



FIG. 6D 



a 



Sine cos ((|)-a) 



cos a = sin 0 cos (<|)-a) 



FIG. 6E 



im 1 22IKB 



Acoustic Source Localization System And Method 
lnvejlj||: Stanley T. Birchfielc: and Daniel K. Gillmo; 
Docl|Plo:: 21938^5581 





+ 



